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Le NRO uUCT TON 


This analysis is designed to refine assignment standards 
for Aviation Structural Mechanics (AM) in the United States 
Navy. While most of the research to date has centered on "A" 
menool SUCCESS and attrition aS the criteria [Ref. 1: p. 1], 
this study attempts to predict the operational performance 
of AMs in the fleet. This is considered an especially rele- 
vant topic since providing the proper quantity and quality 
of enlisted personnel at minimum cost to serve in the Navy's 
dynamic operational environment is the ultimate goal of the 
Navy'S manpower programs. 

"Military commanders have associated poor scores 
in the mental tests with a variety of undesirable 
personnel qualities. It has been alleged that in 
addition to poor training success, those receiving 
low scores also have a much higher incidence of 
disciplinary problems, are much less likely to 
qualify for supervisory or combat leadership positions, 
and generally tend to lower unit morale and effective- 
Mess." [Ref. 2: p. 82] 

The AM rating is comprised of three specialized compo- 
nents: AMS (metal structures), AMH (hydraulics systems), and 
AME (safety equipment). For the purposes of this study the 
term, AM rating, will include all three branches. The AM 
rating iS critical in terms of successful aircraft performance 
and high mission capability rates. The rating is common to 
all squadrons in naval aviation, and the squadrons' measure 


of effectiveness is highly dependent upon the quality of 
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work performed by these individuals. This is reflected by 
the large proportion of AMS assigned to Navy squadrons. For 
example, the VA-122 maintenance department total enlisted 
manpower requirements, spanning 15 different ratings, call 
for 365 personnel, of which 109 (30%) are AMs. [Ref. 3: 

pp. VI-2-4] 

AMs work on metal structures, movable parts, control sys- 
tems, and body surfaces of Naval aircraft. They also main- 
tain air conditioning, heating, pressurization, and oxygen 
systems along with associated safety equipment. To be a com- 
petent AM requires an ability to handle tools, work with 
machines, possess manual dexterity, record keeping ability, 
and the capability to work as a team with other enlisted 
personnel in support of squadron maintenance objectives. 
Meet. 4: p. 51] 

Enlistment standards and assignment process research 
efforts are important because they can result in better 
manpower planning, lower attrition rates, better job perfor- 
mance, longer careers, and in the case of AMs, higher 
readiness levels for naval aviation squadrons. These out- 
comes have the potential to shift some of the burden for 
meeting endstrength requirements away from recruiters by 
maintaining a larger, more experienced career force. Meeting 
endstrengths may become increasingly difficult with the 
projected decline in the Navy's available manpower pool over 
the next decade. [Ref. 5: p. 82] 
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Recordine tG a Study by Thomason [Ref. 6: p. 1], a Navy 
recruit generally has better chances of completing his first 
term of service in one rating than in another, i.e., his 
chances of success vary across ratings. This study combined 
with analyses of other Navy ratings could provide the Navy 
with the opportunity to enhance its assignment system. The 
benefit of a more efficient selection and assignment pro- 


cess, in terms of manpower and dollars, would be significant. 
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II. DATA BASE DEVELOPMENT 


The master data base used in this analysis was created by 
merging three files keying on the individual's social 
security number. The first file was the Defense Manpower 
Data Center (DMDC) cohort file. This file was developed from 
accession information obtained from Armed Forces Entrance and 
Examining Stations (AFEES) and is updated biannually with 
approximately 150 variables. The second file was obtained 
from the Navy Health Research Center (NHRC) and contains in- 
formation on all enlisted personnel, tracking their progress 
from enlistment to discharge with quarterly updates and 
approximately 30 variables. The third file was obtained 
from Chief of Naval Education and Training (CNET) and includes 
advancement information with approximately 50 variables. 

With these three files combined on tapes, information on 
over 206,000 personnel who enlisted between September 1976 
and December 1978 was available. All records were updated 
as recently as October 1982. From this data base, informa- 
tion on 6869 non-prior service AMS was extracted. 

The results obtained using this information are only as 
valid as the data available. It should be evident that only 
those individuals actually enlisted in the Navy and associ- 


ated with the AM rating were included in the analysis. 
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Therefore, this restricted AM sample cannot be generalized 
to the entire enlisted population. 

By using the Statistical Analysis System (SAS), a number 
of screens were implemented to eliminate individuals whom it 
was not desirable to include in the data base. A frequency 
distribution of inter-service separation codes (Table 1) 
provides a breakdown explaining how personnel exited the 
Navy. Personnel with the following inter-service separa- 


tion codes were specifically deleted: 


Code Reason for Separation 
HO Medical conditions existing prior to service 
ea: Medical disability with severence pay 
2 Permanent medical disability--retired 
138 Temporary medical disability--retired 
14 Medical disability without severence pay 
es. Medical disability--title 10 retirement 
16 Unqualified for active duty--other 
Ze Dependency or hardship discharge 
32 Death 
40 Entry into officer commissioning program 
41 Entry into warrant officer program 
42 Entry into service academy 
o0 20-30 years of service 
94 Pregnancy 


Personnel who fall into these categories are not included 
in the data set because they do not represent success or 
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failure in the AM rating. Personnel with the following 


separation codes are included in the analysis: 


Code 
0 


it 


60 
‘Sul 
63 
64 
695 
67 
68 
71 
V2 
fo 
74 
75 
a3: 
(i 
78 
80 
82 


86 


Reason for Separation 
Reenlistment or extension 
Expiration of term of service 
Early release--insufficient retainability 
Early release-~-to attend school 
karly release--other 
Character or behavior disorder 
Motivational problems (apathy) 
Inaptitude 
Alcoholism 
Discreditable incidents 
Drugs 
Financial irresponsibility 
Civil coumt conviemion 
security 
Courtemart ral 
Fraudulent entry 
AWOL, desertion 
Homosexuality 
Sexual perversion 
Good of the service 
Misconduct 
Unsuitability 
Expeditious discharge 
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ee Trainee discharge 


90 Secretarial authority 

Zak Erroneous enlistment or induction 
96 Conscientious objector 

98 Breach Of Contract 

23, Other 


For this study, success has been defined as: 

1. completed the initial term of enlistment, and 

2. achieved paygrade E-4, and 

3. recommended for reenlistment. 
Failure is defined as: 

1. failed to complete an enlistment or 

2. failed to be recommended for reenlistment. 
For example, if an individual enters an officer commission- 
ing program, he is generally considered a success, but in 
terms of the assignment process, inclusion of that individual 
does not indicate a successful assignment to the AM rating. 
This occurs because the data would indicate a failure to 
complete his initial enlistment. In accordance with the 
aeyeram in Table 2, this group of individuals was then 
divided into two data subsets which were used in the creation 
of two independent performance prediction models. 

A data set was created to include all personnel who ini- 
tially began their enlistment in the AM rating. This data 
set consisted of 3707 individuals and was the data base for 
model 1. Another data set was created to include all 
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personnel who transferred into the AM rating from some 
other initially assigned field. This data set consisted of 
3021 individuals and was the data base for model 2. 

After the data sets for model 1 and model 2 were created, 
141 personnel of the original 6869 were left unaccounted 
for. These sailors have been identified as having transfer- 
red into the AM rating and then transferring into another 
rating prior to completion of their enlistment. They were 


not included in the analysis. 
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III. EVOLUTION OF THE VARIABLES 


A. BACKGROUND 

During World War II, standards for enlistment were not 
critical issues, since a fourth grade education was the re- 
quirement for acceptance into the armed forces. A series of 
general classification tests were used for assignment pur- 
poses and grouped recruits into four categories according to 
the scores achieved. The Armed Forces Qualification Test 
(AFQT) originated in 1950 to serve as a common screening de- 
vice for use by all military services. This directed atten- 
tion to the problems associated with enlistment standards 
but in the post-war era of conscription, little research was 
devoted to the recruitment of quality personnel. Although 
Subjected to numerous revisions, the AFQT remained fundamen- 
tally intact until 1972. At that time the services were 
allowed to convert scores to form their own tests for use in 
rating and school assignments. The Navy's version, called 
the Basic Test Battery (BTB) consisted of a general classi- 
fication test (GCT), arithmetic (ARI), mechanical comprehen- 
Sion (MECH), clerical speed (CLER), shop practice (SHOP), 
and electronic technical selection test (ETST). [Ref. 7: 
poe 1-2) 

ietmuicu wer vOMmunteceretornce CAV) became effective, with 
the expiration of the Draft Extension Act on 1 July 1973, 
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the Navy had already implemented a Short Basic Test Battery 
(SBTB) which was intended to allow recruiters to increase 
their chances of achieving new AVF recruiting goals. The 
SBTB consisted of the GCT, ARI, and MECH subtest. This 
SBTB was eventually phased out by 1975 because a lower men- 
tal group distribution was being achieved than with the 
Mmeevtous BIB. [Ref. 8: p. 1] 

Developed in the 1960's in anticipation of the recruiting 
requirements associated with the possible elimination of the 
draft, the Armed Services Vocational Aptitude Battery 
(ASVAB) was instituted in January 1976 as the single Depart- 
ment of Defense selection and classification test. Three 
forms of the ASVAB became effective. ASVAB form 5 was ad- 
ministered to high school students for use by educators in 
general counseling. ASVAB forms 6 and 7 were administered by 
all services to potential applicants at Armed Forces Entrance 
and Examining Stations (AFEES), by mobile testing teams, or 
at a Naval Training Center. ASVAB forms 5, 6, and 7 
covered the same information with the same degree of 
difficulty and consisted of 12 cognitive subtests. The 
AFQT score was not abandoned with the advent of ASVAB, but 
became a composite of three ASVAB subtests (word knowledge, 
arithmetic reasoning, and spacial perception). This score 
identified a recruit's degree of general trainability and 
provided an initial determination of enlistment eligibility. 
meet. 9: p. VII] 
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ASVAB forms 5, 6, and 7 were the versions taken by the 
personnel analyzed in this study and composite scores were 
used in assignment to ratings. It is noteworthy that this 
is the same set of ASVAB tests involved in the misnorming 
error of the late 1970's which placed some recruits in in- 
correct mental categories (especially in the Army) by 
inflating the scores of low-scoring personnel. Although 
unfortunate, the improper norming of the ASVAB has encouraged 
the services to improve the enlistment standards process. 
ASVAB forms 8, 9, and 10 modified and replaced forms 5, 6, 
and 7 in September 1980. [Ref. 10: p. 5] 

Although significant progress has been made over the past 
decade of the AVF in the area of enlistment standards, the 
Pemvrces still suffer from high first term attrition. [Ref. 
li: p. 13] This requires more research in the effort to 
use enlistment standards and the rating assignment process 
to attract the quality of personnel required to handle the 
increased level of technology present in today's armed 
forces. "An ideal assignment system would integrate present 
and anticipated future needs of the Navy, and use this con- 
tinually changing base of information against which to project 


the utility of each potential assignment." [Ref. 12: p. 1] 


mee CRITERION VARIABLES 


"Personnel selection procedures in the past have 
usually been validated against training criteria rather 
than against job performance. The Navy's current per- 
sonnel assignment system performs well in assigning 
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qualified personnel to technical schools, but it 
appears to be less than adequate in predicting on- 
the-job performance." [Ref. 1: p. 1] 

The Navy attempts to recruit the greatest number of per- 
sonnel who will be eligible for several types of training. 
The assignment process attempts to determine those who will 
successfully complete training courses, complete their ini- 
tial term of service, and be eligible to enter the career 
force. [Ref. 10: p. 2] This study focuses specifically 
on the assignment process, but it must be understood that 
the assignment process cannot be divorced from the recruiting 
and selection procedures used. 

Success is a term frequently applied to descriptions of. 
fleet performance by Navy personnel. However, there is no 
measure of success common to all of the services. In fact, 
the Navy does not even have its own definition of success, 
although "a Navy enlisted quality definition has drifted 
among a number of potential and partly related indicators." 
[Ref. 15: p. 1] Many of these indicators are used in 
current research, but most efforts address "A" school 
Success and early attrition. Examples of criterion 
variables used in other related research follow. 

When implementing ASVAB forms 8, 9, and 10 in 1980 the 
Office of the Assistant Secretary of Defense (Manpower, Re- 
serve Affairs, and Logistics), in their report to the Senate 
and House Armed Services Committees [Ref. 10], used the 
following indicators of success in the Army: 
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1. E-4 or higher 

2. completed first term of service 

3. recommended for reenlistment 

4. skill training course graduation 

Oe skill qualification test (SQT) results 

Sands [Ref. 17: p. 12] developed a Prediction of En- 
listed Tenure--2 Years (POET-2) model which incorporated 
multiple regression analysis of non-prior service males, 
to allow recruiters to screen applicants with a low 
probability of surviving the initial term of service. 
Completion of initial obligation and recommendation for 
reenlistment were the criterion variables used. These 
Same dependent variables were used in describing the Odds 
for Effectiveness (OFE) table which defined an effective 
(successful) sailor. 

Dann and Abrahams [Ref. 18] developed occupational in- 
terest scales (lambda scales) in their analysis of 15 Navy 
ratings involved with the Navy Vocational Interest Inventory 
(NVII). This work attempted to predict school grades, job 
Satisfaction, and job performance. 

Greenberg [Ref. 19: p. 3] identified training attrition, 
SQT scores, first term attrition, reenlistment eligibility, 
and promotion as reasonable proxies for job performance in 
mes Study for the Army. 

The Marine Corps Operations Analysis Group initially 
evaluated four measures of job performance for enlisted 
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marines: recommendation for reenlistment, promotion, time 
to promotion, and supervisory ratings. They concluded that 
completing the first term of service and promotion to Cor- 
poral best reflected successful job performance. PReELe ZO? 
p. 14] 

Elster and Flyer [Ref. 21: p. iv-24] examined educa- 
tional credentials and performance, with the criterion of 
success defined as being on active duty after three years, 
completing an enlistment with an honorable discharge, or 
entry into an officer program. 

Vineberg and Joyner [Ref. 1: p. 15] conducted research 
involving the prediction of job performance with suitability 
for service as the dependent variable. Suitability consisted 
of eligibility for reenlistment, incidence of misconduct, 
advancement in grade, performance ratings and type of 
discharge. 

These studies all relate to the assignment process in 
that individual recruits must have suitable attributes to be 
properly assigned. The results of this study may provide 
the recruiting command with a better idea of the type of 
individuals it will need to recruit to adequately fill AM 
billets. 

The results of the above studies suggest that no single- 
measure of job performance is totally comprehensive. The 
majority of these studies used some length of completed ser- 
vice, highest paygrade achieved, and reenlistment 
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recommendation as surrogate measures of job performance. 
This study uses variations of these outcomes as a surrogate 
measure of the actual fleet performance of individuals 
assigned to the AM rating. 

Based upon these and other research efforts, and the 
authors' experience as naval aviators in fleet squadrons, 
this study, as previously mentioned, defines "success" as; 

1. completed the initial term of enlistment, and 

2. achieved paygrade E-4, and 

3. recommended for reenlistment. 
Category 1 in the various tables and matrices presented 
denotes the "Success" category. 

"Failure" is achieved in this study if either of the 
following measures are met: 

1. failed to complete an enlistment or 

2. failed to be recommended for reenlistment. 
Category 2 in the various tables and matrices denotes the 
"failure'' category. 

These two categories, "success" and "failure" do not 
account for all of the AMS in the data set. A total of 
968 personnel were excluded from analysis since they fell 
into a "gray area" in between the two criterion categories. 
This "gray area'’ is comprised of personnel who attained pay- 
grade E-3 or less, but were recommended for retention in the 
Navy. These personnel do not represent the type of indivi- 
dual performance this study attempts to predict. 
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Individuals in these two categories were easily identi- 
fied and thus amenable to analysis. The results of this 
study will give those making selection and assignment deci- 
sions an opportunity to do so with a better understanding of 
how they will impact on fleet performance. AS previously 
explained, most of the current decisions are supported using 
analysis of training success or survivability; not job per- 
formance. 

The criterion variables listed above were designed to 
measure a combination of on-the-job performance and sur- 
vivability. To assign personnel to the rating it is not 
only desirable to know which recruits would be good per- 
formers, but also that they would finish their initial 
enlistment. Highest paygrade achieved and recommendation 
for reenlistment were determined to be satisfactory 
proxies for actual job performance, and the completion of an 
initial enlistment was a direct measure of survivability. 
The survival of these recruits is critical to the Navy 
because of the large amounts of resources expended in their 
He@iisition and training. 

It was determined that no direct measure of job perfor- 
mance was necessary because the previously mentioned studies 
indicated that highest paygrade and recommendation for reen- 
listment were reasonable surrogates. 

Further explanation of the success definition is re- 
quired. Completion of an enlistment was changed to 
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completion of three years, nine months of service in order 
to allow all personnel in the data base to qualify for 
eligibility in the successful category. This was necessary 
because, aS previously mentioned, the data were updated 
only as recently as October 1982, which would exclude some 
1978 entrants from meeting all three measures of success. 
This could result in a number of desirable personnel being 
classified as failures. This decision was validated by 
verifying that the number of 1976 and 1977 entrants who 
dropped from the successful to failure category during 

the final three months of their initial enlistment was 
insignificant. Based upon this finding, it was determined 
that it would be unlikely for the 1978 entrants to perform 
successfully for three years, nine months and then de- 
teriorate to the failure category during the last three 
menths of a four year enlistment. Three years, nine months 
was substituted in place of a four year enlistment without 


appreciable loss of prediction accuracy. 


C. PREDICTOR VARIABLES 

It appears that the primary objective of most recent re- 
search projects was to develop tools to assist recruiters in 
screening applicants for enlistment. Numerous explanatory 
variables have been used as indicated by the following 


examples of current literature. 
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Lurie [Ref. 23: p. 24] used a Cox regression model to 
estimate recruit survival. The predictors selected were 
dependent status, race, mental group, and educational 
level. 

Another Lurie effort [{Ref. 24: p. 28] attempted to de- 
vise survival curves for recruits using 1979 cross-sectional 
data, concluding that educational level had the most signifi- 
cant impact on the successful completion of an initial 
enlistment. 

A third Lurie study [Ref. 25: p. 4] related enlistment 
Standards to job performance. He used high school graduation 
and AFQT percentile as the predictors, recommending that 
future analyses consider ASVAB test scores to predict advance- 
ment in rate. 

Lockman [Ref. 26] in a 2 June 1977 briefing to the Chief 
of Naval Personnel on revisions to Success Changes of Re- 
cruits Entering the Navy (SCREEN), described the effects of 
education, age, and race as predictors. 

ma tOollowWw on analysis of SCREEN, Lockman [Ref. 27] 
looked at a group of non-prior service males entering the 
Navy in 1973. The predictor variables used in this case 
were educational level, mental group, age, marital status, 
and race which were applied to weighted linear and logit 
regressions. 

Thomason [Ref. 6: p. 13] used age, educational level, 
participation in the delayed entry program, recruit training 
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location, mental group, race, and number of dependents in 
his probit analysis estimating the effects of characteris- 
tics on a recruit's probability of surviving a four year 
enlistment. 

Sands [Ref. 17: pp. 2-4] used AFQT category, years of 
education completed, age at active duty base date, and 
number of dependents as the predictors employed in the 
previously mentioned POET-2 model. This study also looked 
at the OFE table described earlier and utilized AFQT 
score, number of years of school completed, number of 
expulsions and/or suspensions from school, and number of 
arrests as predictor variables to estimate the probability 
that a non-prior service male would render satisfactory 
naval service. 

Cory [Ref. 30: p. 3] in his evaluation of category IV 
personnel, chose to analyze the effects of AFQT score, pay- 
grade, BTB scores, and years of education among several 
explanatory variables. 

Evanco [Ref. 31: p. 3] researched delayed entry program 
personnel and their assignments and success in "A" schools. 
The predictors used were education, mental group, age, and 
number of dependents. 

Gardner |Ref. 32: p. 11] used race, AFQT, years of 
education, and age at entry in his thesis involving the 
screening of potential recruits to reduce first term attri- 
tion among enlisted personnel. 
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Elster and Flyer [Ref. 21: p. I-7] chose AFQT, high 
school graduation, and ASVAB scores as predictor variables 
in their study of performance mentioned earlier. 

Vineberg and Joyner [Ref. 1: p. 21] in their pre- 
viously discussed study, discovered that educational level, 
mental ability, age, and numerous aptitude variables con- 
sistently demonstrated predictive validity. 

This study investigated 19 predictor variables (including 
12 ASVAB subtests). These variables were chosen based on 
their success in previous research, their availability in 
the data base, and their possible usefulness as screening 
tools. The variable term of enlistment was selected in 
order to determine if it enhanced the individual's commit- 
ment to the Navy, and thus increased his likelihood of sur- 
viving and performing satisfactorily. The ASVAB test scores 
are available to all recruiters and classifiers and measure 
different areas of aptitude. These subtests were considered 
to have the highest likelihood of differentiating between the 
different ratings to which a recruit should be assigned. 

The following list briefly explains each variable and 
provides the table containing its associated frequency dis- 


ime Tot lon. 


mab le Predictor Variable 
3 AFQT percentile (based upon ASVAB subtests 
WK, AR, SP) 
4 Entry age (from 17 to 38) 
5 Highest year of education (recoded) 
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10 


Ital 


eZ 


3 


14 


15 


16 


17 


18 


ILS, 


20 


21 


Marital status (l=other, 2=married) 


Number of dependents (1=no dependents, 
2=1 dependent, etc.) 


Sex (l=male, 2=female) 


Term of enlistment (number of years of Service 
fOmeavielen an indtylaual haswcontracted) 


ASVAB(AR) 
ASVAB(CAD ) 
ASVAB(AT ) 
ASVAB(ET ) 
ASVAB(GI ) 
ASVAB(GS ) 
ASVAB(MK ) 
ASVAB(MC ) 
ASVAB(NO) 
ASVAB(SI) 
ASVAB(SP ) 


ASVAB(WK) 


arithmetic reasoning 
attention to detail 
automotive information 
electronics intelligence 
general intelligence 
general science 
mathematical knowledge 
mechanical comprehension 
numerical operations 
Shop information 

Spacial perception 


word knowledge 
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iV. «6STATISTICAL TECHNIQUES 


Three distinct statistical procedures are used in this 
analysis: frequency distribution, stepwise regression 
analysis, and discriminant analysis. All three procedures 
are conducted using the previously mentioned SAS computer 


package. 


A. FREQUENCY ANALYSIS 

Frequency distributions are used to provide the actuai 
number and percentage of individuals in the sample, who fall 
into the success and failure categories, and to illustrate 
the range of the predictor variables. These totals provide 
the actual results of the Navy assignment process for 1976, 
1977, and 1978 cohorts. These data provided a base with 


which to compare the results of this study. 


B. STEPWISE REGRESSION 

The stepwise regression procedure is used to determine 
which of the 19 potential predictor variables would best 
explain the differences between the criterion variables of 
Success and failure. 

The predictor variables are chosen on the basis of 
their ability to discriminate between the two criterion 
variables. The variables enter or leave the model according 
wo two criteria: 


29 





ieee signiticance level of .05 or less, obtained from 
an analysis of covariance. 


2. The squared partial correlation for predicting the 
variable under consideration, controlling for the 
effects of the variables previously selected [Ref. 
Boreeep. 405 | 

This procedure begins by selecting the variable with 
the highest partial ae value. This variable is then paired 
wen eCach of the other variables, and the selection criteria 
is computed. The variable, which together with the initial 
variable selected produces the highest R? value, is then 
entered into the equation. These two variables are compared 
with the remaining variables separately. The variable with 
the highest partial R? 1s selected as the third variable. 
This procedure is repeated for all potential predictors. At 
each step in the process a "F" test is conducted to ensure 
the variable entering is significant to the .05 level. If 
the variable is not significant to this level, the variable 
with the next highest R? value and a significance level of 
-0O5 or less is entered. 

As variables enter the model, some of those previously 
selected may lose their discriminating power. This occurs 
because the difference explained between the categories 
becomes available in a combination of other included 
variables. This is dealt with at the beginning of each 
step by testing each of the preceeding variables to deter- 
mine if they still make a sufficient contribution to the 
discriminating power of the model. If eligible for removal, 
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the least useful variable is eliminated. Once removed, a 
variable may reenter the model at any subsequent step pro- 
vided it meets the eligibility Beenie. When all variables 
in the model meet the criteria to remain, and no other 
variables meet the criteria for entry, the stepwise selec- 
tion process stops. The use of the stepwise procedure 
ensures an optimal subset of the potential predictors 


is selected. [Ref. 36: pp. 447-448] 


C. DISCRIMINANT ANALYSIS 

The purpose of discriminant analysis is to classify 
observations into two or more categories on the basis of 
One or more numeric predictor variables. [Ref. 35: p. 381] 
This procedure identifies boundaries in terms of the 
variables which discriminate between the personnel in the 
criterion groups. The criterion categories must be mutually 
exclusive, and each group member must be measured on the 
same set of predictor variables. [Ref. 38: p. 218] 

The discriminant procedure develops a model to classify 
each individual observation into one of the criterion 
groups. [Ref. 35: p. 381] This is achieved through the 
development of a cutoff score, which is the weighted sum of 
the predictor values. Based on the sum of these weighted 
values, individual observations are assigned probabilities 
of group membership, and are assigned to the group for which 


they have the highest probability. [Ref. 38: p. 220] 
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Cutoff scores are determined to minimize the number of 
classification errors. These errors occur because of the 
overlap that normally takes place between criterion groups 
with respect to the predictor variables. The smaller the 
difference between the groups, the greater the number of 
Slassification errors that will occur. 

The Statistical Analysis System offers the option of 
aSSigning prior probabilities to the criterion categories. 
This feature allows the analyst to vary the proportions of 
the observations assigned to each category, or to accept the 
default value of equal porportions. This means that when 
the default value is used, and there are two criterion 
categories, prior probabilities of .5 will be assigned to 
each category. This tells the discriminant program that any 
observations are equally likely to fall into either category. 
[Ref. 35: p. 381] This can be a valuable tool if the 
researcher is reasonably sure of the prior proportions of 
the categories, or if one type of classification error is 
more costly than the other. In this analysis if it was 
determined to be more costly to classify a successful indi- 
vidual as a failure than to regard a failure as a success, 
prior probabilities could be used to reduce the number of 
the more costly errors. In this analysis, models are con- 
Structed with and without the prior probability feature. 

It is imperative that this type of model be continually 
updated as data on following cohorts become available. This 
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would ensure that gradually changing differences between 


cohorts would be reflected in the model. 
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V. MODEL ONE 


The first model was created for those personnel initially 
assigned to the AM rating. They were placed into a separate 
data set. These data were comprised of 3707 AM's: 2116 
Buecesstul, 281 in the "gray area," and 1310 failures. All 
of the analyses concerning these individuals were conducted 
using this data set and excluded the 281 personnel in the 
meray area." 

After determining the criterion and predictor variables, 
aS previously described, a frequency analysis was performed 
(Table 22). This provided the authors with the results of 
the Navy's process for initially assigning individuals to 
the AM rating. The frequency distribution shows, for all 
personnel assigned, 61.76% completed successful first 
enlistments. This percentage provided the information 
required to evaluate the worth of the model. To be of 
value, the model would have to improve upon this successful 
assignment rate of 61.76%. 

Building the actual model required two basic statistical 
procedures: stepwise regression and discriminant analysis. 
The stepwise procedure identified six variables that best 
explained the differences between the success and failure 
categories based on 2395 personnel from the 1976 and 1977 
Bonorts (Table 23). 
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Of the six variables identified, the highest simple 
correlation between any two variables was .4089, between 
ASVABC(AI) and ASVAB(GS). This shows a relationship between 
the two, but was not considered significant enough to pro- 
duce a multicollinearity problem. Of particular interest 
was the relationship between term of enlistment and highest 
year of education. The simple correlation of -.3109 
indicates those individuals who signed up for a longer 
enlistment tended to be the least educated. In fact, term 
of enlistment was negatively correlated with all six of the 
predictor variables chosen in the stepwise process (Table 
24). This is exactly what economic theory would predict. 
Individuals with greater ability and civilian opportunities 
would desire to enlist for shorter periods in order to be 
able to test the market for their skills in the least 
possible time. 

Because term of enlistment was highly correlated with 
only highest year of education, and because it could not be 
considered a personal attribute, an additional stepwise 
regression was conducted without including the term of 
enlistment variable. Table 25 shows the deletion of term 
of enlistment as a variable did not produce any significant 
results. ASVAB(CMK) and entry age entered the model as 
replacements, but the total explained variation (R*) between 
the categories was substantially lower, than with term of 
enlistment included. These results indicate the 
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contributions of the variable, term of enlistment, cannot be 
fully explained using any combination of the other 18 
variables. Further research needs to be conducted to explain 
wey term of enlistment is such a Significant indicator of an 
individual's ability to complete a successful enlistment as 
an AM. 

Following the selection of the predictor variables, dis- 
criminant analysis was used in three separate trials to 
produce the most accurate model. Each of the three trials 
used the personnel who enlisted in 1976 and 1977 (n=2395) to 
establish the weighted coefficients, which assigned the 
individuals to the criterion categories. The model was 
validated using the 1978 cohort which included 1310 personnel. 
The first trial used all six variables indicated in Table 
moeana prior probabilities of .5, with the results indicated 
in Table 26. The positions in the matrix are: 


(1,1) The number of percentage of successful indi- 
viduals assigned to the successful category. 


(1,2) The number and percentage of individuals 
assigned to the successful category who were 
actual failures. (false vositives) 

(2,1) The number and percentage of successful indi- 
viduals incorrectly classified as failures. 
(false negatives) 


(2,2) The number and percentage of failures correctly 
classified. 


The total "hit rate" is simply the percentage of correct 
classifications divided by the total number of classifica- 
tions made. The results produced "hit rates" of 74.32% and 
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71.19% for the model and the validation, respectively. 

These rates are Significantly better than the Navy's rate of 
61.76%. This indicates that if this model had been used to 
classify those individuals who were initially assigned to 
the AM rating in 1978, the Navy would have had 9.43% fewer 
assignment errors. 

In addition to just looking at "hit rates," one must 
examine how this model would be used in the decision making 
process. This model suggests that only those individuals 
who are predicted to be a success would be assigned to the 
Peerating. This means that for Model 1, 1655 individuals 
(69.1% of original pool of 2395) would be selected and 740 
(30.9% of original pool) rejected. Of the 1655 selected, 
1332 (55.6% of original pool or an 80.5% successful selec- 
tion rate) were successful individuals. Therefore, if this 
model had been used for initially assigning the 1976 and 
1977 cohorts to the AM rating, 1624 successful personnel 
(Table 26) would need to be identified. The obvious trade- 
off involved here is that it requires a larger initial pool 
to choose from in order to achieve an equal number of 
Successes. To select 1624 successful personnel, this model 
would have required an initial pool of 2921 (1624/55.62) 
recruits. This would result in the need for and marginal 
cost of obtaining 526 (2921-2395) additional applicants. 
This approach would produce significant marginal benefits by 
rejecting 903 (2921 X 30.9%) of these applicants as failures, 
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and selecting 2018 (2921 X 69.1%), of which 1624 (2018 
X 80.5%) would be successes and only 394 (2018-1624) 
failures. This is 377 (771-394) fewer failures then 
were actually selected. 

The variable cost of recruiting a non-prior service, 
high school graduate in 1978 was approximately $2,400 
O@met. 42: p. 653]. Based on billet costs in 1978, the 
cost of assigning an individual, who subsequently failed, 
to the AM rating was approximately $15,900. This total was 
for an individual of paygrade E-2, and with only one year 
of service. The billet cost includes pay and allowances, 
medical, and other benefits. If one assumes that the indivi- 
dual is in a higher paygrade or has a longer length of ser- 
vice, their billet costs will escalate accordingly [Ref. 43: 
p. B-2). The billet cost is probably a conservative estimate 
Siete marginal cost of a failure. [Ref. 44: p. 4] 

Based on the cost of recruiting an individual, and his 
billet cost, the savings to the Navy can be computed if this 
model had been used for the 1976 and 1977 cohorts. It is 
recognized that billet cost is not computed using only mar- 
ginal costs, however a significant amount of the total 
billet cost is marginal, and by using only the lowest billet 
cost figure available, the actual marginal cost of assigning 
a failure is certainly underestimated. 

An example of the marginal cost of implementing model 1 
yields a $1,262,400 (526 X $2,400) increase to recruit the 
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526 additional applicants needed. The resulting cost savings 
from the elimination of 377 failures becomes $5,994,300 (377 
X $15,900). This produces a net cost reduction of $4,731,900. 

A more optimistic approach would be obtained using the 
billet cost of $77,806 for an AM at paygrade E-4 with five 
years of service. This produces a net savings of $28,070,462 
(377 X $77,806--$1,262,400) for the 1976 and 1977 cohorts. 

It is evident that the savings achieved can be extremely 
Significant as reflected by the range from approximately 
meemillion to $28 million. 

Since all of the data used in the model are currently 
being collected on all new recruits, the cost of implementing 
and using the model would be relatively small. The savings 
produced through its use can also he expected to grow as the 
size of the fleet increases to 15 carrier battle groups, and 
the demand for AMs increases accordingly. 

These calculations and cost figures could be used for 
each variation of the model and would give decision makers a 
valid idea of the costs involved in future changes to selec- 
tion and assignment criteria. 

The discriminant function was again used on these same 
mooyvyrduals uSing prior probabilities of .62 and .38 for the 
successful and failure categories. These probabilities in- 
dicate the actual distribution of AMs. These results are 
given in Table 27. The "hit rates" for the model and vali- 
dation are 77.08% and 70.81%. 
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The third trial was conducted using the variables pro- 
duced by the stepwise procedure after term of enlistment was 
deleted. The results of this discriminant output are shown 
in Table 28. The "hit rates" of 62.51% for the model, and 
63.43% for the validation indicate that term of enlistment 
is a Significant predictor of successful performance. With- 
out its use, the model is no more accurate than the current 


system. 
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VI. MODEL TWO 


This model and its derivations were created for those 
personnel not initially assigned to the AM rating, but who 
subsequently transferred into it. All of these individuals 
were placed into a separate data set comprised of 3021 per- 
sonnel: 2122 of whom were successful, 512 who were 
failures, and 287 who fell into the "gray area." The 
analysis for Model 2 was conducted using this data set 
and all individuals in the "gray area'' were deleted. 

The initial step was to conduct a frequency analysis to 
provide the Navy's success rate in assigning these personnel. 
Table 29 shows that the Navy is successfully assigning 
“mee 2, Of those individuals transferring to the rating. 

This high success rate indicates that the Navy is doing 
exceptionally well in assigning these personnel. For this 
model to be of value, it will have to improve upon this rate. 

The procedures used in building this model were identical 
to model 1. Stepwise regression was used to select the com- 
bination of variables that best discriminated between the 
successful and failure categories. These variables were 
then input into the discriminant analysis, which built the 
model using the individuals who enlisted in 1976 and 1977 
(1885 personnel), and validated it using the 1978 cohort 
(n=849). 
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The 19 potential predictors were entered into the step- 
wise procedure. The six variables found to best discri- 
minate between the criterion categories are shown in Table 
oO. 

Term of enlistment was again found to be the best pre- 
dictor of the criterion. The variables, number of depen- 
dents and marital status, had a simple correlation of .7682. 
This high correlation indicated the possibility of a multi- 
collinearity problem. 

The stepwise procedure was performed again, with term of 
enlistment deleted, to determine if any other variables 
would enter the model. The results are shown in Table 31. 

Without term of enlistment in the model, only three of 
the other variables were found to discriminate between 
Success and failure with a significance level of .05 or 
less. The low Re values indicate that these three variables 
explain little of the criterion variance, and a possible 
multicollinearity problem still exists, because marital 
Status and number of dependents were both selected as 
predictor variables. In an attempt to alleviate these 
problems a third stepwise procedure was performed deleting 
term of enlistment and number of dependents, with the re- 
Sults given in Table 32. These results indicate that little 
of the variance between success and failure can be explained 
by the variables remaining. This occurred because of two 
mactors: 
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1. The large percentage of successful AMs in the 
sample indicates that there may be little 
Significant difference between the individuals 
in the successful and failure categories. 

2. Little of the difference between the success- 
ful and unsuccessful AMs can be explained 
uSing the 19 variables chosen as potential 
predictors. 

Three model variations were developed using: Prior 
Pmeobabilities of .5 for both categories, prior probabili- 
ties of .78 for successful individuals and .22 for those 
who were failures, and deleting term of enlistment as a 
predictor and using prior probabilities of .5 for each 
category. 

The basic model for those people transferring into the 
AM rating uses the six predictor variables found in the 
stepwise procedure as the input to the discriminant func- 
tion, and uses the SAS default prior probabilities of .5. 
This model relies solely on the variables to discriminate 
between success and failure with the output and the valida- 
tion results depicted in Table 33. 

Using the actual distribution of those personnel 
transferring into the AM rating in the years 1976-1978 the 
actual frequency distribution was 78% successful and 22% 
unsuccessful (Table 29). These two figures were used as the 
prior probabilities and the model and validation were com- 
puted with the results in Table 34. 

This use of the prior probability function shows that the 


asSignment criteria model can be adjusted to ensure that 
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more of the successful individuals are selected than would 
be otherwise. It is noteworthy that a larger percentage of 
individuals who were ultimately unsuccessful were selected. 
This tradeoff may be desirable for the Navy ina very tight 
recruiting market, where it would be more advantageous to 
select greater numbers of people, rather then have large 
shortfalls. 

To illustrate the significance attached to the variable 
term of enlistment, it was deleted with the results shown in 
Table 35. The extremely poor results indicate the model 
needs a variable (s) to replace term of enlistment, and no 
combination of the other 18 variables used in this study 
could adequately replace it. 

It is important to note, that for personnel transferring 
into the AM rating, the model presented in this analysis 
could not improve upon the current assignment process with- 
out the use of prior probabilities, and then by only 2%. 

Model 2 suggests that only those personnel predicted to 
be successful would be allowed to transfer into the AM 
rating. This means that if model 2 had been used to select 
the 1976 and 1977 transferees, 1557 (82.6% = 1557/1885) of 
the original pool would have been selected (Table 33), of 
whom 1255 (66.6% of original pool) would have been success- 
ful. The actual number of successful and unsuccessful 
personnel in the 1976 and 1977 cohorts was 1409 and 476, 
respectively. To obtain the same quantity of successful 
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transferees uSing model 2 would reauire an applicant pool 
meeezli6 (1409/66.64). This is 231 (2116-1885) more than 
in the original pool. Of the 2116 applicants, 1748 (2116 
X 82.6%) would be selected using model 2. From the 1748 
selected, 1409 (1748 X 80.6%) would be successful and 339 
(1748-1409) would be failures. This is 137 (476-339) 
fewer failures. These figures were derived from data 
presented in Table 33. 

Since the additional 231 personnel required to implement 
the model are assumed to be available, their marginal cost 
is negligible since these individuals have already been 
recruited and indoctrinated. Based upon billet costs in 
1978, the marginal cost of assigning a transferee to the AM 
rating, who subsequently fails, is approximately $16,465. 
This total assumes that the individual was in paygrade E-3 
with one year of service. (Ref. 43: p. B-2] The marginal 
benefit of using this model for those personnel who trans- 
ferred into the rating would then be $2,255,705 (137 X 
$16,465). 

It appears more likely that the typical transferee who 
fails will have achieved a higher paygrade and have more 
time in service than a new recruit. This increases the cost 
of a failure to the Navy since a greater investment has been 
made in that individual. If one uses the billet cost of an 


E~4 with five years of service, the cost of a failure would 
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be $77,806. Using this model would then result in the Navy 
Savane $10,659,422 (137 X $77,806). 

Three factors help to explain the high degree of success 
the Navy has had in assigning personnel who transfer to the 
rating: these individuals have a history of performance in 
the Navy, most who attrite will already have done so before 
they attempt to transfer, and aviation communities tend to 
be considered desirable and thus have the ability to accept 
only the best of those requesting transfer. Further study 
Should be conducted focusing on the use of items that are a 
part of these individuals' Navy records, such as evaluation 
marks and disciplinary history, prior to their transfer into 
the AM rating. This would be especially useful if the 
applicants for transfer who were not accepted into the rating 


were included in the analysis. 
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Vir CONCLUSIONS 


The results obtained using Model 1 indicate potential 
for substantial improvement in the Navy's initial assignment 
of individuals to the AM rating. It is recognized that 
term of enlistment is probably not a useful variable to be 
used when actually assigning individuals, but the results 
of this study indicate that the significance of term of 
enlistment cannot be ignored. Model 2 shows that the Navy 
is extremely successful in assigning personnel who trans- 
fer to the AM rating. 

The authors did not examine the differences between the 
three subgroups of the AM rating (AMS, AMH, AME). There is 
a possibility that the assignment of individuals to the 
rating could be further improved if the differences between 
the people in the subgroups were examined. 

The costs of classification errors needs to be estab- 
lished. It seems reasonable to assume the cost of assigning 
a failure (false positive) is significantly higher than the 
cost of rejecting a successful person (false negative). The 
acceptance of a failure incurs the cost of recruiting, 
training, and paying that individual, plus the opportunity 
cost of not selecting a truly successful person. The cost 
of rejecting a true success would primarily be in recruiting 
another successful individual to replace him. If the costs 
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of one type of error (false positive) is significantly more 
than the other (false negative) a cost benefit analysis 
would establish the degree to which the model could be 
skewed to minimize the impact of the more costly error. 

The literature search conducted for this study did not 
reveal any recent research findings dealing with the term of 
enlistment variable. Based on it's significance as revealed 
here further research should be conducted to explain if Navy 
policy is resulting in individuals with higher probabilities 
of failure being enlisted for the longer terms of service. 
Additional studies could examine other variables which might 
explain this difference. 

While this study only examines those variables available 
at the time of enlistment, further effort could result in 
adding performance variables based on service completed to 
substantially improve the accuracy of the model. 

The data that were available for this analysis did not 
include those individuals who were rejected in the assign- 
ment process. Using only those personnel who were actually 
assigned to the rating leaves open the possibility that 
those rejected, or not considered by the current process, 
may have become the best performers in the rating. 

Research Similar to this thesis is currently being con- 
ducted at the Naval Postgraduate School in Monterey, Cali- 
fornia for several other ratings. If these models were 
designed for all enlisted ratings they could be combined 
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into a master assignment system, which would have the poten- 
tial for significantly improving the entire Navy assignment 
process. 

If the Navy had implemented this model for the 1976 and 
1977 cohorts, savings in the range of $6,987,605 ($2,555,705 
fae, (31,900) to $38,729,884 ($10,659,422 + $28,070,462) 
could have resulted. This includes personnel initially 
assigned to and, those transferring into the AM rating. 
Because the AM rating is only a small fraction of the Navy's 
enlisted force, the use of similar models for all Navy 
ratings could potentially result in significantly greater 
Savings. In an era of rising military manpower costs, the 
use of this model offers the Navy a possible method for 
reducing expenditures. 

Since new testing devices are not required, the costs 
of implementing this type of model would be minimal. How- 
ever, while improvement of the AM initial assignment process 
1s possible, it should be determined if this is true for 
other ratings as well. Any improvements to the Navy's 
assignment process would subsequently reduce recruiting 
and training costs because efforts would be targeted at 
the proper caliber of individual. With the resulting in- 
crease in performance, potential exists for the possible 
reduction of required manning levels. The most important 
result of an improved assignment process would be increased 
fleet readiness levels. This potential increase in 
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readiness should become the factor driving more extensive 


research in areas associated with the assignment process. 
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TABLE 11 


ASVAB APPITUDE AREA SCORE--SUBSCALE (AD) 


ASVABAD FREQUENCY CUM FREQ PERCENT CUM PERCENT 
0 38 38 Vesa. O.253 
1 1 ay) 0.915 0.568 
2 7 46 Oa 2 0.670 
3 6 52 0.987 Oat oa 
4 16 68 Ones 0.990 
5 23 91 OFS J J) Vensi2 5 
6 42 133 0.611 U chel® 
7 106 BS 1.543 3,479 
8 162 4Q1 22358 S)Pgekeite' 
9 252 673 3.960 Sh TE sxe) 

10 36 3 10 36 Dara 152 Uisi2 
11 945 15 81 7.3934 23.016 
12 630 2211 F217 2 BiSEy \|eeite) 
3 754 2305 1s 977s Boe 6S 
14 Ho S27 11.093 94.258 
15 788 4515 11.472 Go. 0 
16 ooo 5148 eas T4.945 
17 5512 5e0.0 8.936 Bi2s752 
18 389 60 89 Seo 88.645 
9 278 6367 4.947 aZe0 9 2 
20 178 6545 Pay 25) p35 PAS) 
21 123 6668 ero 97.074 
22 1S) 6747 1.150 98.224 
25 42 6739 0.511 36.8.3) 
24 2a 68 18 0.422 o3m2 a8 
22 18 68 36 Oa 2 o2 Joa 20 
26 les 68 49 0.189 99.709 
Po | 9 6858 OS URL 99.840 
28 8 6866 0.116 Shh SESS 
29 2 6869 0.944 100.000 
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ASVAB APTITUDE AREA SCORE--SUBSCALE (AT) 


ASVABAT 


any nD WO & WW TH | O&O 


11 
12 
13 
14 
i> 
16 
17 
18 
fe) 
20 


FREQUENCY 


152 
13 
43 
ot 

174 

276 

410 

439 

509 

Do 

524 

318) 

DZe 

456 

439 

377 

tps 

34 1 

271 

25> 

138 


TABLE 


CUM FREQ 


152 
165 
208 
295 
469 
745 
ise 
1594 
2103 
2650 
3180 
3712 
4237 
4693 
Sms 2 
22) Oe, 
5864 
6205 
64 76 
6731 
6869 
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PERCENT 


25213 
0.189 
0.526 
1.267 
22953 
4.018 
3.909 
eels) 1 
740 
8.051 
i oe 
Totes 
7.643 
Gnome 
Oars 
5.488 
5.168 
4.964 
3.945 
Se Z 
2.009 


Fone NT 


Zac 
2.402 
32028 
WZ o5 
6.828 
10.846 
16.815 
23.206 
30.616 
38.666 
46.295 
94.040 
615003 
68.321 
T4712 
80.201 
85.369 
90.333 
94.279 
PAO =i. 


100.000 





TABLE. 13 


ASVAB APTITUDE AREA SCORE--SUBSCALE (ETI) 


ASVABEI FREQUENCY CUM FREQ PERGENT CUM PERCENT 
¢) 36 36 0.524 0.524 
2 5) 44 O03 0.597 
3 6 47 0.087 0.684 
4 a 51 0.0538 0.742 
5 5 56 0.973 0.815 
6 13 69 0.189 1.005 
7 11 80 0.159 pe Ves) 
8 21 101 0.306 1.470 
S BN, 160 0.859 Pie 3) 48) 

10 a2 BZ Wes) 2S, 3.669 
11 132 384 fie 550 
12 16 3 547 Ph 8) 1B! Yao 
i 255 802 S37 42 11.676 
14 e293 ie 4.790 16.465 
15 380 15 11 oa 4 Po|V CPS) Mf 
16 520 20 31 Joa7 0 2725010 
17 oa2 25103 8.936 37.604 
18 397) 31 80 Bio 9 | 46.295 
19 617 S797 8.982 Ded 7 
20 620 4447 9.026 64.303 
21 592 49 89 Savoie) W210 34 
ZZ 494 54 83 ee TD. 3822 
23 412 Doves) Syrecl ele: 85.820 
24 S12 6207 4.542 90.362 
Z5 227 64 34 36°50'5 93.067 
26 20 1 66 35 253926 20a JS 
27 109 6744 i507 98.180 
28 tas) 6819 1o092 SNS) Ps HP 
29 Se) 6857 0.553 ole is) 725) 
30 12 6869 0.175 100.000 
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TABLE 14 


RS VAR WAT Se LUDE SARPASSCORE-=SUBSCALE (GI) 


ASVABGI FREQUENCY CUM FREQ PERCENT CUM PERCENT 
0 B14) a Oso3 2 OS 8S, 
1 ) 4 02058 0.597 
Z 16 57 0.233 0.830 
3 5 3 110 Ot salar 1.601 
4 37 247 1.994 3.596 
5 25 1 493 3.554 7.250 
6 42 1 9419 6.129 13.4389 
7 624 1543 9.984 22.463 
8 856 2399 12.462 34.925 
9 o23 5392 14.456 49.381 

10 995 4387 14.485 63.867 
11 920 S310 132994 TT oa 
We 736 60 43 10.715 Sited 7D 
13 511 6554 Toa 95.414 
14 243 6797 e)4 aes Je) a) 3% 
15 72 6869 1.048 100.000 
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sujUs}) 015, oe Bs: 


NOVA oan eo tT Ce AREA w oC ORE—--SUBSCALE (GS) 


ASVABGS FREQUENCY CUM FREQ Pentcoy Geecunm PERCENT 
0 43 43 Geo 26 0.626 
1 1 4 ly 0.075 0.641 
2 19 63 ORscaad. Oe gai 
3 31 94 0.451 1.368 
4 79 173 1.150 PAP) |, 
= 168 341 22446 4.964 
6 34 3 6 84 4.993 9.958 
v/ Syst) 123 72/01 Wise 
8 69 1 1904 10.9590 PME ST) 
c 826 2130 i202 39.744 

10 89 9 Blew Ay) 13.9088 Zee 
11 80 2 44 31 lay 6 64.507 
12 711 5142 10.351 74.858 
13 56 9 5711 8.284 83.142 
14 407 6118 Sec 89.067 
15 394 6422 4.426 93.493 
16 214 66 36 36115 96.608 
17 124 6760 1.805 98.413 
18 67 6827 0.975 SS 81S) 8, 
Us CRE. 6860 0.480 99.869 
20 5) 6869 0.131 100.000 
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TABLE 16 


Rovno ke ret UDS AREA SCORE=-=SUBSCALE (MK) 


ASVABMK FREQUENCY CUM FREQ PRacena CUM OPERGCENT 
0 38 38 0.553 0.553 
1 7 45 0.102 0.655 
2 24 69 0.349 1.005 
3 5 4 133 0.932 1.936 
4 169 302 2.460 4.397 
5 316 618 4.600 8.997 
6 505 2s 7.352 16.349 
7 597 1729 8.691 25.040 
g 690 2410 10.945 35.085 
9 WO 3137 10.584 45.669 

10 687 3824 10.901 55.670 
11 670 4494 9.754 65.424 
12 576 5070 8.386 73.810 
13 454 5524 6.609 80.419 
14 374 5898 5.445 85.864 
15 300 6198 4.367 90.231 
16 24 8 6446 3.610 93.842 
17 182 66 28 2.650 96.491 
18 124 6752 1.305 98.297 
19 76 6328 1.106 99.403 
20 41 6869 0.597 100.000 
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TABLE 17 


hare APE EPO AREA SCORE --SUBSGALE (MC) 


ASVABMC FREQUENCY CUM FREO PEReava) CUM PERCENT 
0 Se 39 0.568 0.568 
1 1 4Q O20 15 0.582 
2 6 46 0.087 0.670 
3 16 62 Oe2c3 0.903 
4 31 a3 0.451 eso 
> 9i2 185 1o339 Ze093 
6 170 522 2.475 De Volo 
7 46 8 e) ae: 6.813 US 2) 
8 69 3 15 16 10.089 222000 
9 830 23 46 U2 Ues Shcala3 

19 98 3 32729 14.311 48.464 
11 898 4227 13.073 OW 537 
12 758 4985 11.935 “2.572 
3 596 59581 Seon? 81.249 
14 431 60 12 bez 87.524 
15 305 6317 4.44) 91.964 
16 220 Ga? 3.293 a. 107 
17 i> 3 66 90 eae 97.394 
18 108 6798 esi 2 98.966 
19 36 6854 Ooo 15 oo. 7 G2 
20 15 6869 0.218 100.000 


65 


TABLE 18 
ASVAB APTITUDE AREA SCORE--SUBSCALE (NO) 


FREQUENCY CUM FREQ PERCENT CUM PERCENT 


ASVABNO 


DMNO NWO FDOOFrDDOD KOT MM YO AAAAMHOODNAD SE KHDOMNAAMNATAHANTOPNHOWOUOMDO 
MNDO DAD NAUMVODWDANGDANMN SWMONVWO FLERE SC™ FOOPrMAVDEAVOOUEMNOFOCOTHOUONO 
MIMNNIN.O WOE ODHAIMEMMENWUIEM DHNONMH SOMME NEES CDOMONFTORMMNODUWOODREATm™ AO 
eeeeet#e ef @ CC eeetete37#eset?teerte?eteee##e?e @ @ @ @ © @ @ @ &@ ep ee ehh ehlhlUlchlhlUc hlU MhUCUcrhlUCUrPMhCUrhOhlUr MmhCUhhUhMhUhOlhlUhHMhlhlUh? 
DODVOVDOVO S$ SCTKANM ATNODOMUOHME KVOOMFTNOMAMPFEOMNODONASTAIANOM WOONO 

PENN MM FANNOOOPE & DDDODOAAARAAAHAARAO 


_—_ 


KHNINY F DOAASEH HMO DONA ASAHDWDIONVANAUMOMOPMM AOCDENFANAAGHE™ DMNAM™ ONO Or DO 
MEE SETN SOM FORT WOAME ONMNNACORMSTAIME FTOMWO SFrrosrrdA(eNnNNZronrNtFanavooaornnrd= 
NOOBVDODOSCCNANCMN STH OFZFNAODWAFOIOMVUN DMNAONAMG SHC NnwodronmMNnaAM ear OF woinh=in 
Cr 


DO DVVDDOC OCS OOOO SSO SCSFSFeNnNerQMNNNs FAeFANOMN StFAAIAMNMNMNANAANF FOoOroVTo00o 


™OKDOMEOPFOMNOMODEAMAPEMAMAIMMNs FOP FOHNNOOP OCOMOCODONMVN& FAMKMtsAH 
MMO FSF ATNMNODNHAN DSF KE K FEAUMHDO DONA OM AFM NAD ts IFANVNTOOAE FHWAOMO 
FE THAUMNM FOP DEMNNSNME HK NOK SHON HONMANNMOOM™ OO 

TE NANA M MOM FS FANMMNUIWM OW WO WOWWOWOWWWWOrwo 


PEEKS MYHSAME ANE MNE NMS SK TMNOMNST THOT DADE AMM DOK MNNONAUN KE OMEN ATOTOoW 


(aa) T™AUM MNS OO BAM KONA ONAM FOMOADE™ OMNADWOMNNNHOMNOW st FuIM 
TE TOANAAMNAMAMMAMMMNANAAN &2eerre 


OPN MSFTWMOMDNHNDWENANM ANNO DHWSCAMSFNnNOl DNHNOSCNAMFTNOPDHOVEAMTNOE DAO 
ST KH NANANANANANAMMNMMNANNMNNMNMMANAsSTFasatszsassqAWHy 
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TABLE 19 


ASVAB APILITUDE AREA SCORE--SUBSCALE (ST) 


ASVABSI FREQUENCY CUM FREQ PERGENT CUM PERCENT 
0 130 130 12393 1.893 
1 ) 35 0.073 Vo 965 
2 os) 140 0.973 2<038 
3 ee 162 0.320 2sec 
42 204 0.511 PLO AY, 
2) 67 21a Chess) is 3.945 
6 116 3) 73) 7/ Vo69 5-634 
J 15 8 539 2.446 8.080 
8 2356 791 BG ale 11.516 
9 328 1119 4.775 16.291 

10 4 7 1566 6.507 Papo Ais) ts) 
11 497 20 63 US es: 50033 
12 655 2718 Pie ee Be. S707 
13 686 3404 sae) sg) 49.556 
14 654 4Q58 Sere 2a D9= O77 
2 613 4671 8.924 68.001 
16 685 Be) aie S972 772.974 
17 3)3) 74 9908 Se 0es16 86.010 
18 4u2 6350 6.435 92.444 
19 345 6695 5.023 97.467 
20 174 6869 Ze 100.000 
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TABLE 20 


ASVAB APTITUDE AREA SCORE“-SUBSCALE (SP) 


ASVABS P FREQUENCY CUM’ FREQ BERGEN To CUM PP ERCENT 
0 35 S)p. 0.510 0.510 
1 2 37 0.029 Ve039 
2 9 46 0.131 0.670 
3 16 62 OG 2S) S 0.903 
44 51 113 0.742 1.645 
5 39 Zale 1.441 3.086 
6 179 394 2-506 Bh (8) 3) 4 
yi 242 6 33 35523 Sar 4 | bee) 
8 412 1045 56996 15.213 
g 530 1575 Ta 16 2292 9 

10 60 3 2178 3.779 31.708 
11 640 28 18 36 2) let) 41.025 
12 720 3538 10.432 31.207 
13 7106 4244 10.278 il t/sls, 
14 666 49 10 Se) eile 71.481 
15 56 9 5479 8.2384 719.764 
16 472 a5 | Gao | 86.6 36 
17 38 8 6339 5.649 92.284 
18 267 66 06 BAe ele 96—/ 1 
19 FS: 6779 PES Ay, 98.690 
20 90 6869 Peeoalo 100.000 
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TAB. 2% 


ASVAcmoe ee lUDE PAB ehe oe ORE —-=SUBSCALE (WK) 


ASVABWK FREQUENCY CUM FREQ Ponee ts eUM ee DERC EN? 
0 35 Se 0.510 Ors) te) 
2 1 36 0.015 0.524 
3 1 Sif) Oe 215 6 i ee 
4 1 38 0.015 OA 23)8 
3 1 ee) On Bae, 0.568 
6 8 47 0.116 0.684 
7 9 56 0.131 Oe 6-15 
8 27 83 Ose 1.208 
S, 23 106 ORR Shs. 1.543 

10 6 3 169 Oreo ie 2.460 
11 33 ZoZ 1.354 3.814 
12 186 448 2.708 ory) 474 
13 310 758 4.513 lis 0 38 
14 384 1142 5.290 Wo. O25 
lS 44 Q 15 82 6.406 PIES 
16 SER) 2120 eo 32 30.863 
17 607 ZY 24 OG 8 GM NSIS 708. 
18 637 3364 wei h 48.974 
19 535 Se) She, Ue tees, Dor 7 Oe 
20 530 4429 7.716 64.478 
21 411 4840 5.983 70.461 
22 433 2 3 6.304 WOR ISS 
a8 S72 5645 5. +16 82.181 
24 234 5929 4.135 86.315 
ZS 238 6167 3.465 89.780 
26 vehi 6364 2.868 92.648 
27 186 6550 2a OG ces elals. 
28 147 6697 2.140 97.496 
29 10 0 6797 1.456 Se 2 
30 UP 6869 1.048 100.000 
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AS eee 


FREQUENCY DISTRIBUTION FOR MODEL 1 
PREOUBNEY Ss eCcunl FREQ PERCENT CUM PERCENT 
1 2116 2116 Gili 753 Gillin / O63 
2 1310 3426 seers I 100.000 
TABLE 23 


STEPWISE REGRESSION ANALYSIS OUTPUT FOR MODEL 1 


STEPWISE SELECTION: SUMMARY 
VARIABLE NUMBER PARTIAL I? 

Sor ENTERED REMOVED IN tae ca Soa ol C 

1 TERMENLT 1 0.1736 719.441 

ZePORTSTAT 1 2 Omcvs/9 Zens 99 

3 ASVABGS 3 0.0068 23.486 

G CHYEC u 020050 m0. 5686 

5 ASVABNO 5 Q.0045 152423 

6 ASVABATI 6 0.0015 9.599 
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PROB > 
E 


0.0001 
0.0001 
0.0001 
0.9001 
0.0001 
0.0180 





TABLE 24 
SIMPLE CORRE LATIONS 


ASVABSI 


IS) Uy AL ASVABGI ASVABNO ASVABAD 
AS VABAI 1.0000 0.6103 0. 3451 0.1204 0.0401 
ASVABSI 0.6103 1.0000 Oe 37o0 O27 135) 0.0687 
AS VABGI 0. 345 1 Oe 251 1.0000 0.1561 0.0271 
AS VA BNO 0.1204 0.1351 0.1561 1.0000 0.3586 
AS VABAD 0.0401 0.0687 020271 QUA Sy syteys, 1.0000 
AS VABWK 0.1851 On 2077 Oe) isle: 0.1196 -.0064 
AS VABAR Veezo3 O23 316 0.2652 0253910 0.1482 
AS VABSP 0.2254 0.2453 0.1267 0.117179 0.1405 
AS VABMK OR1758 0.1888 0.2161 0.4278 0.1958 
ASVABEI 0.495 1 0.4519 0.3511 0.1395 0.0410 
ASVABMC 0.4008 0.3670 Oz 439 0.1792 0.1224 
AS VABGS ORs 50 9.3800 0.3818 0.1296 O02 418 
EN TRYAGE -.0146 Soke Ve Sober |S. ~.0454 a0 7 
CHYEC 0.0137 =e) 0.0375 0.0333 Olen au 
MRTSTAT1 0.0540 0.0208 0.0034 So WW) 1s) Omres 0 
NDPNDNT1 0.0502 0. 0066 -.0074 mi) AN as) 0.0183 
TERMENLT =e 037 1 Ore ee OIE) Ae: =e Os )ells —  ON01E SS) 
AFQTPCNT OadG23 Om 3376 0.3882 072937 OE log 
Sop. sof i a> a so 1 ale =, 1010 0.0630 0.1050 


(pit 








AS VABAT 
ASVABSI 
AS VABGI 
AS VABNO 
AS VABAD 
AS VABWK 
AS VABAR 
ASVABSP 
AS VABMK 
ASVABEI 
ASVABMC 
AS VABGS 
ENTRYAGE 
char EC 
MRTSTAT1 
NDPNDNT1 
TERMENLT 
me OEPCNT 
SEX 


AS VABWK 


0. 1851 
Ble, 20/7) 8 
ORE Tse 
0.1196 
~.0064 
0000 
Oe22 5 
020557 
Me B70) 
OMmce20 
0.0161 
0.4287 
0.0706 
0.0653 
0) Use re, 
~.0141 
-. 0348 
Ole TIES: 
0.0610 


ASVABAR 


Oe AE 
0:3396 
0.2652 
0.3910 
0.1482 
Oeee2> 
1.0000 
0.2467 
0.5191 
0.2907 
0.3988 
0.3140 
-. 0624 
0.0315 
016 ee 
0.0021 
-.0790 
0.7 150 
0.0012 


V2 


ASVABSP 


0.2254 
0.2453 
Ore iZe7 
Osan 79 
0.1405 
0” 0387 
0.2467 
1.0000 
0.2285 
0.2547 
0.4192 
Q. 1868 
=30239 
OMe 
0.0744 
0.0087 
-.0068 
025956 
0.0089 


ASVABMK 


OU cake! 
0.1888 
0.2161 
0.4278 
0.171958 
C2200 
Oca 
Ol 2265 
1.0000 
Wz 9 
0.3044 
OS AUT 
=e ©, 
OS ON Sys) % 
=e 0 145 
=.0372 
=e od 
0.4743 
0.0236 


ASVABET 


0.4951 
0.4519 
0.3511 
O21395 
0.0410 
0. 2826 
OA ASHO Ty 
0.25487 
OG PAE aS, 
1.0000 
0. 319m 
0.4108 
0.0263 
9.0286 
0.0463 
OR 0 Aas} 
=.0459 
0.4038 
=, 0980 








———_ ——_ — 
_ SS 
re a 


ASVABAIL 
ASVABSI 
ASVABGI 
AS VA BNO 
AS VABAD 
AS VABWK 
ASVABAR 
AS VABSP 
AS VABMK 
AS VABEI 
AS VABMC 
AS VABGS 
EN TRYAGE 
eu YEC 
MRTSTAT 1 
NDPNDNT1 
TERMENLT 
we OT PCNT 
SEX 


ASVABNC 


0.4008 
0.36/70 
Or 2439 
0.1792 
0.1224 
0.0161 
023988 
0.4192 
0.3044 
Ors 7 7 
1.0000 
0.3430 
= lehsfent 
0.0208 
0.0346 
0.0197 
-.0510 
0.3880 
= 5 eres 


AS VABGS 


0.3350 
0. 3800 
0.3818 
0.1296 
0.0218 
0.4287 
0.3140 
0.1868 
Om 7 
0.4108 
0.34390 
1.0000 
= 0) 2s 
0.0675 
0.0100 
5 0/740 
= 6 OS ys 
0.4774 
= 1006 


3 


ENTRYAGE 


-.0146 
= BOTS 
-.06%5 
-.0454 
75 (010 a: 7) 
0.0706 
=. 0624 
= 5 4 Si 
=-.0619 
0.0263 
-. 0860 
pO cos 
1.0000 
0225702 
0.0942 
0.1771 
oO it 
-. 0004 
Ue 13 te 


Cnr EC 


0.0137 
=e 0125 
Oh OSs 
0.0333 
020259 
0.0653 
0.0315 
= 20 132 
0.0982 
0.0286 
0.9208 
0.9675 
Oe cos 
1.0000 
Oo ot 
0.0701 
= 8 US 
0.0501 
0.0465 


WRESPA LA 


0.0540 
0.0208 
0.0034 
-.0116 
0.0350 
-.0259 
a0 452 
0.0144 
-.0743 
0.0463 
0.0346 
9.0100 
0.0942 
0.0691 
1.9000 
27684 
earO svc), 
-.0007 
On 01>2 








ASVABAI 
ASVABSTI 
ASVABGI 
ASVABNO 
ASVABAD 
ASVABWK 
ASVABAR 
ASVABSP 
ASVABMK 
ASVABET 
ASVABNC 
ASVABGS 


ENTRYAGE 


ery EC 


MRTSTAT1 
NDPNDNT1 
TERMENLT 
Deore CNntT 


SEX 


NDPNDNT1 


0.90502 
0.0066 
-.J074 
yO PAT ES) 
0.918 3 
-.0141 
0.7021 
0.0087 
=20 379 
OAC) as: 
0.9197 
=e0 120 
OE 74a 
0.0701 
0.7681 
1.0000 
Sl) 8) 2 0 
=20 042 
= 50) S55 


TERM ENLT 


a0 37 1 
= eee 2 
=e0723 
=. 0566 
=~ 0039 
-.0348 
=U Se, 
-. 0068 
aeleo 
-.Q4U59 
= a0) 10 
=e G29 
=e OAs | 
ae 8 ids S, 
=2U000 2 
=. 072 2 
1.0000 
= sao 2 
cis )PA 
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AO Lo GN 


053623 
OP ker ie) 
Oss 2 
Oa929.37 
0.1159 
0.5773 
0.77150 
0.5858 
0.4743 
0.4938 
0.3880 
0.4774 
-.0004 
0.9501 
=O) 
wa) V2 
me UO 
ed 00 
0.0400 


S09. 


meron 
Sel oF 
-.1100 
0.0630 
0.1050 
0.0610 
0.0012 
0.0089 
O72 0250 
0930 
ZUG 2 > 
0037 
a i a 
0465 
-0152 
70 \o9 
=05 25 
0.0409 
1.9000 


oOo Oo Oo 1} 





TABLE 25 
SEeeWrst REGRESSION ANALYSIS OUTPUL FOR MODEL 1 
(TERM OF ENLISTMENT DELETED) 


SlgeMtoo SeLBCTEON: SUMMARY 


VARIABLE NUM BER PARTIAL le PROB > 

Seige ENTERED REMOVED IN Bee SEA Wes TEC is 
fee URTSTAT 1 0.0794 295.243 0.0001 

Zee CHYEC 2 0.0390 Wweeg7 1) 0.20001 

3 ASVABMK 3 0.0121 47.751 6.0001 

G ASVABGS 4 0.0057 19.590 0.0001 

5 ENTRYAGE 5 0.0039 10.255 0.0014 

6 ASVABNO 6 0.0021 few. 0.0069 

7 ASVABATLI 7 0.0012 ieee 0 OS 96 


79 





PeSCRMMENANT ANALYSIS OUTPUT AND VALIDATION FOR MODEL 1 


(PRIOR PROBABILITIES = .5) 


Proce 26 


CLASSITICATION MATRIX 


1 2 

1 1s 2 523 

80. 48 122 

iz Zoe 448 

39. 46 60.54 

TOTAL 16 24 771 

PERCENT 67. 81 SES: 

Pelee AL E T4.32% 
VALIDATION MATRIX 

1 2 

1 294 ey 

Coan? Bo) 4.8 

2 130 440 

22. 81 TTAVY 

TOTAL 4 24 507 

PERCENT 40. 76 Dene 

HIT RATE CVENS % 





16 


TOTAL 


1655 
100.00 


740 
100.00 


Figs os ha 
100.00 


TOTAL 


46 1 
100.00 


570 
100.00 


1031 
100.00 


TABLE. 27 
DesoChLUINANT ANALYSIS OUTPUT AND VALIDATION FOR MODEL 1 


(PRIOR PROBAEILITIES = .62 / .38) 


CLASSIFICATION MATRIX 
1 2 TOTAL 


1 sO). 147 (655 
otei2 8.38 190.00 


Z 4Q2 338 740 
34. 32 45.33 100.00 


TOTAL 19 10 485 Zag 
PERCENT (a7 =, 20.25 100.00 
HIT RATE 77.08% 


VALIDATION MATRIX 


1 2 TROT, Bits 


1 358 103 461 
11266 Z22e54) 100.00 


2 ee 372 570 
34. 74 65.25 100.00 


LOCAL 350 475 1031 
PERCENT me inte). 46.06 100.00 
HIT RATE 70.81% 
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TABEE 29 


DISCRIMINANT ANALYSIS OUTPUT AND VALIDATION FOR MODEL 1 


(TERM OF ENLISTMENT DELETED) 


(PRIOR PROBABILITIES = .5) 


CLASSIFICATION MATRIX 


1 2 

1 981 674 

Se) e748 40.73 

Pe 224 5) USS) 

306 27 69.73 

TOTAL 2.05 1190 
PERCENT 90. 31 49.59 
HIT RATE 6255 1% 


VALILVATION MATRIX 


1 2 

1 248 ZS 

53. 80 46.20 

2 164 406 

28a T tae 3 

TOTAL 412 619 
PERCENT 39. 96 60.04 
HIT RATE 63.43% 
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PNGAU TUE 


1655 
100.00 


7490 
100.00 


2a9 5 
100.00 


TOTAL 


461 
100.00 


570 
100.00 


1031 
100.00 





TABLE 29 


PRECUENCG, DEStnt sur TON FOR MODEL 2 


PREQUENCY CUM PRrEO Pewecenur CUM PERCENT 

1 15, pa ZNee VU Saye 77.615 

7 612 2734 7h ages 100.000 
TABLE 30 


SSP WESE REGRESSION ANALYSIS OUTPUI FOR MODEL 2 


Slew ot SOSLECTION: SUMAARY 
VARTABLE NUMBER PARTIAL je PROB > 
see 8 ENTERED REMOVED IN R**2 SAS be cf 

1 TERMENLT 1 0.0950 2c00)'29 0.0001 
eee CHYEC 2 U0 239 66.984 0.0001 
3 NDENDNT1 3 OU 4 93.044 0.0001 
4 AFQTPCNT 4 0.0021 5-787 0.0162 
5 ASVABMK =) 0.9024 6.518 0.0107 
OeeRTSTAT 6 0.0019 592294 0.0215 


19 








TABLE 31 
STEPWISE REGRESSION ANALYSIS OUTPUT FOR MODEL 2 
(TERM OF ENLISTMENT DELETED) 


Sier Woo ofeeChBON:. SUMMARY 


VARIABLE NUMBER PARTIAL Ee PROB > 
See ENTERED REMOVED IN Rex2 SLATES LIC E 
ich yEC 1 0.0241 67.484 0.0001 
2 AR TSTAT1 2 020197 94.852 0.9001 
3 NDENDNT1 3 ORvioZ | 525405 ) 0.0157 
TABLE 32 


SPEePWLoE REGRESSION ANALYSIS OUTPUT FOR MODEL 2 
(NUMBER OF DEPENDENTS AND TERM OF ENLISTMENT DELETED) 


SiSewtSE SELSCITON: SUMMARY 


VARIABLE NUMBER PARTIAL I PROB > 

Siar ENTERED REMOVED IN R¥*¥*2 S Pat EST tC Ie 
i CHYEC 1 0.0241 67.484 0.0001 

Zee MRISTATI 2 0.0197 54.852 0.0001 
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TAB LS 33 


Deen tNaND ANAGY SIS OUPPUT AND VALIDATION FOR MODEL 2 
(PRIOR PROBABILITIES = .5) 
ClasotriCaATION MVAT RIX 

1 2 TOTAL 

1 1255 5) lo57 

80. 60 19.40 100.00 

2 154 174 328 

46.95 93.95 100.00 

TOTAL 1409 476 1885 

PERCENT 74.75 25-25 100.00 
HIT RATE 75.81% 

VALIDATION MATRIX 

1 2 TOTAL 

1 429 136 565 

ELIS 24.07 100.00 

2 108 176 284 

Sone0'3 61.97 100.00 

TOTAL =) oie | an 849 

PERGENT 63.25 36.75 100.00 
Hie eetad © 71.25% 
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TABLE 34 
DESCRINGTNANT ANALYSES OUTPUT AND VALIDATION FOR MODEL 2 


(PRIOR PROBAEILITIES = .78 / .22) 


Glass FIGATION MATRIX 
1 2 TOTAL 


1 14 60 a7 \557. 
93.77 6.23 109.00 


2 ae 106 S20 
eit Fs (eile: 32.32 100.00 


TOTAL 16 82 203 1885 
PEReGenT 89.23 10.77 100.00 
HIT RATE 83.08% 


Var boar Oli At RL Xx 


1 2 TOTAL 

1 511 3 4 565 
90.44 a Ong O's OO 

2 168 116 284 


99.15 40.85 100.00 


TOTAL 679 170 849 
PERCENT 80. 36 19.54 100.00 
HIT RATS 80.21% 
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Ties 35 
DISCRIMINANT ANALYSIS OUTPUT AND VALIDATION FOR MODEL 2 
(TERM OF ENLISTMENT DELETED) 


(PRIOR PROBABILITIES = .5) 


CLASSIFICATION MATRIX 
1 2 TOTAL 


1 661 896 Siew | 
42.45 D¢255 1100400 


2 83 245 326 
PS eG, 74.70 100.00 


LOLTAL 744 1141 Yas 
PERCENT 39.47 60.53 100.00 
HIT RATE 48.06% 


VALIDATION MATRIX 


1 ZS a2 7 565 
W2. 12 Die oo e100. 00 


2 oe 226 284 
20. 42 79258 100.00 


Dea AL (eske 523 B49 
PERCENT 34. 85 Seo 00. 00 
HIT RATE 54.65% 
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SAS PROGRAM TO SCREEN PERSONNEL NOT DESIRABLE FOR ANALYSIS 


PeaneOMRE JOB (2480,0171),*WHITMIRE SMC 2309',CLASS=C 


Vee keC SAS 
7 *HaIN ORG=NPGVM1. 2440P 


//FILEIN DD DISP=SHR,DSN=MSS.S2440.LASTIRY 
7/FILEOUT DD UNIT=3336V,MSVGP=PU Bu Z 4 DESP= (NEW, CATLG) , 
7/  DSN=4MSS.S24U0.LASTONS ,DCB=(BLKSLZE=640 0) 
J/SYSIN DD * 

DATA BIL EOUT.LASTONE;SET FILEIN. LASTTRY: 

B = 

IF (ISC3 EQ 32) THEN KEEP=9: 

IF (ISC3 EQ 50) THEN KEEP=9: 
IF (ISC3 EO 94) THEN KBED=9: 

IF((ISC3 GE 1 AND (ISC3 LE 18) THEN KEEP=9; 
TFi(iSc3 GE 40} AND ¢@ISC3 LE 42 THEN KEEP=9: 
IPF ¢tSC3 EQ 22) THEN KEEP=9; 

IF KEEP NE 9; 
/* 

// 
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NIN AON ANNAN 
NN. #0 I PN NNNSN 


SAS PROGRAM TO CREATE DATA SET FOR MODEL 1 


eee eae (2oe001773),"WHIEMIRE SMS 2309',CLASS=C 

XEC SAS 

ILEIN DD DISP=SHR,DSN=MSS.S2440.LASTONE 

ILEOUT DD UNI T=3330V, MSVGP=PU BUZ, DISP= NEW,CATLG) , 
DSN=MSS.S2440 .AMSTART, DCB=(BLKSIZE=5400) 

MoN DD * 

Beri LEQUT.AMSTART; SET fILEIN. LASTONE; 

(3 ee GE 6990) AND (RCPGSCRT LE 6903)); 
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SAS PROGRAM TO CREATE DATA SET FOR MODEL 2 


//WHITMIRE JOB (2840,0171),*WHITMIRE SMC 2309',CLASS=C 
Pome SEC SAS 
//FILEIN DD DISP=SHR,DSN=MSS.S2440.LASTONE 

FILEOUT DD UNTP=3 3 36V, MSVGP=PU BUZ, DISP= (NE WeecALlLG), 
Pe ee UL OCAREND, , DCB= (BLK SIZE=64))) 


TA FILEOUT.AMEND:;SET FILFIN.LASTONE 
IF((DMDCRATE EQ 'AMS') OR (DMDCRATE at 'AMH') OR 


ae ME bbe 
5. DCR ogo OR (RCPGSCRT GT 6903)) ; 


ONNN 
PNA 
* 


iy 
KEED 
/* 
// 
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AWALYS TIS 


1 


EXECUTE A STEPWIS& REGRESSION 
FOR MODEL 


SAS PROGRAM TO 


=B 


c 2309',CLASS 


1),"WHITMIRE SM 


OL 


SHR, DSN=MSS.~S2440.AMSTARI 
DATE $ 


DISP= 


Ww) 
© eoere eeoteoe 0 
= FY ee ecese reese eAQOOeE 
OM ere OrNNINernrNe 
NEMNON Serres i i i i 
rat nnd tntn tMOouoNy 
NnNOVULVULVUVUVUUAAAA 
= GI 69 Ia be 
ne See] sph he] Sate] Sef af scl sce 
eri iin mem OUOUOY 
m=ZUVUVUUOVUVVUYU 
3-4 Zz Ze 
B24 2212,2.22,2 2 i 
+H Fe) FED Fx) Fe) Fx) Fd Fe) Fed Fd rt oot or ors 


ONMN #OHeTUM TUTE MHHee 
OUtQ UBRHHHHHHHEE 


HMNAAO 


mO 


H OF 


S2AH2ZMNNOUVUVOUVLVLUVUOUVURAEtHtHaHtHetH 


E 0309)) 


ND (NUHYPAY GE 4) AND (LNGTHSRV LT 0309)) 


(LNGTHSRV GE 0309)) 
v 
H 


ND (LNGTHSRV G 
ND (NUHYPAY LT 4) AND (LNGTHSRV LT 0309)) 
ND (NUHYPAY GE 4) AND (LNGTHSRV GE 0309)) 


e 
9 


AND (LNGTHSRV LT 0309)) 


ND (NUHYPAY LT 4) AND (LNGTHSRV GE 0309)) 
ND (NUHYPAY LT 4) AND (LNGTHSRV LT 0309)) 


N TCORR WCORR; 
D ASVABWK AS 
S ENTRYAGE C 


eoceore COPY) 
Wi tees 


C=C of par 


VUUVE MOUNU 


(NUHYPAY LT 4) AND 


ND (NUHYPAY GE 4) 


ND 


MRR) tq oO 
SI KE toch ceed conti cont! conti cont cont coll Miri iti > hy, 
pyre me mMmMn NH MH =F MN NRHN NN et 

eee te HO HO HO HO Me AM Oo E+ 
MING Noh eNom Un aN Te NHHA4 


*HHAADAODAQDAODAVCAVDAQAON Hm HUME 
DOENMVe HOBOS VUTBVBVTVSVUHO WMG eQMMNw 
AZEBOTNAMN ANOLON EK re eK AMmAUMOUMUMOUSIURUNUMUROOO OA oat ce 


HUH BOR mA MBM MRAM BOM HOUUARS > oe 


Ht tect mmanne 


<C 
BHXSQHS NAMA MMMOLMmMOUDVUOUOQVUOVOVUOQVUOUHHHAWM tet H 
Ra DAU oO et POO Oa OO 
# WH 


Fa TF) et) 7) et ed o'© 


NCNUNC NA (0 oct Fita Pts Pc Fit Pte Phy Fy Pig Pg Reg Pig Peg Fig 4 eg Cy Fig OOS fg OS Pg SS fig Ot Pig Ot eg OT Pig OS ey OS fee Fey Py 0G 5 
NNA)ARNO OHH AHH AAI HAH oH SH HH HHH BH RHR HHH oa, 
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SAS PROGRAM TO EXECUTE A DISCRIMINANT ANALYSIS 
AND VALIDATION FOR MODEL 


FE ee a 
PE ee 
DnWDW DD DD DW AO oe 
@) Oo Ore Gao > => a eo 
i OT AY) OS, OR 8) ce 
Ww) So OTe Gro (o7 oe m YU 
W—) eG 
et Po BS fm & & fe A FY => WwW 
| OO A UO A FF HY OO DY wm Wh 
@) Cc «tt 
. > > > & > & & & J 
- [6 or © or © or © © © ©" © © © Ew Oo Y 
© = mM we Be rc we TS & nmnmw 
mM Ge & & & B&B & & & cq 
N 4 Go aes C0 pe So MS Cla RAE Gis Wh Gp ee dhe J cls com 86 
om 2 SS BS DS me CU OS eecefzx] (i) 
Ct) Tt qq af HWA WA WA MOrIeE cow 
Y) W—) =U ™ 
= a ean A Aa a A ano SMH wo 
fx «t 2 he) HOM ~ 
0 ; tt dd ad dt mt dt ad Tm 
H Oo mameO | 
= = ee ee ee ee ee a > Sam <a 
i = s+ TS = cg he SR = = MmonwW eH 
H A AAU «a 
-e By UY oe AH He we we Mmmm aA 
x ° oO ww eA ow att ott I act 
- wm & MmmMH=> @®W 
e VY «& or HS Ft bt Ob OOO mW 
~ =a: 2 OO Gh Go gt tC tC St Kt Ke FufOc 
= NW OQeeee j= = eH emee © Oa A & Ww Mm Mm A A bat aH 
tf As oa = Hu) en ementeroeenAQMOOrm bo > bt 4 > =f bo | P41 eecee o Or 
-O Ww M ererOrNNSMNrnrNr- Mm eZ TG BG mM GW BW DW gw eNewet ey ft 
Or AQ NAMOHNTCrere Wnt Oo Db OD PDP Pp PDP YO Pp WWNrr se 
et ee reli nndnnnnOuUOoMD 2a a me BA eR BZ BZ orV3WwTdtace a 
ON GM NHNYVUVUVYUVVUVOAAAN Vw ~~ ww ww ~~ ww \ UYNUUHHEMHM 
+e wr NWA es eee ei OeQetei «@& 
Se Et tt tt Dt TGnom A A A A AR A A A 422 AQANM A 
Na Nl eOLoMmMOmMrmmmoyuuUO =a A hE eh Me GS Be AM TS 
—> & MZUVVV00U0UU0U PL toc’ coed! sont cont cect cot oa eI IMHHE 
Oo WW iH AZSa MN MM MM M — NHR 
MG HH BARA ASA SSS SSR Le eH OR OR I eH HI tl MWAH 
Oe OBIT HK HM HO HOMO HOME NM = 
NM MYM NON ON ON ON ON ONO OT ON emcee) ox 
OetQ UmHHHHHHHHe PIO ADADQDAD AQ AV AQ AQ HSHHODHE H 
BGO ABYC NMSNOFODR KKK MUNUNUNMUNUNUNUNUNOOON FUR 
HH OA Fel th Ne NR he MAMA MA MAMA MAeMHUOOgaeNen WH 
SZAHSWMMNYQULUUUYOYUUVULUUUNU RHGHRH ete ete tate tees UH 
BHX<MHS AMMO MMMaMMMMIVOUOVOVOUQDU0OU0OU0DUHNHAGAmM a 
HH EILIUIO tobi babi didi Si baba baba Sababe Ie ett ect an 


me 
oo OE oo fol on [he Die ho Die please ote pie phe pte pie Die bie bi © Bnet Real Ranet- let el el “et 1 © LOLOL 1-1 Ol 1s LO) 
=H mMNee Fe et) Tr) x) ee) tr] ee) x) Tr] HHO sO 
NONCNNGA (yee Potcg Bota i tg Fite Pitcg ica Pg Pg Pita Pireg ieg Ping 4 Pig Oey SS fig PT ey fey ey Te Pe fo feet = Ode \ 
NNAACKLO AHHH IH AI HH HH HHH HHH HQ ON 
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Sao PROGRAM TO EXECUTE AVSTEPWISE REGRESSION ANALYSIS 
FOR MODEL 2 


=~MA 
Om Uvaetl = 
NDWDnD HD Dn DH DN WA 
aa) oS. Oo OOO rac to &2 rat = 
" rmmMmMmMNM MM M | aw 
VY) SS © So a © OS S&S © Myer 
W") aU) 4 
at A) Ft fl et lo oe Oe > mM at 
J Oe eee Wet 
w) o> UW) 
< > > > > > > > > we 
- [oe © re © © or © ee © © nt OG 
Or nnn wn wnwn wn WM om 8 
oe) 9 >To ed ©) me OES & gs Saye mae 6 & at 4 
~*~ AH HH BH HR H BH A => at C) 
GN © (5 © (5) 3D 25> © c5 M fy 
ee ee ee eee 0 ot, 4 
) A TJ 3 +3 +39 - ww Ww Aah 
= = ~— ~~” ad ~~ “ ~—_ ee ~~ mu 
Vy) fx O«a 
b PvAeaAaeaArARaAaAeA A O Ww 
fx «<< UCU COC la ee = AGO 
1% ° Cc qt et tf ct ct ct a re cq 
Hi =] 034 7Q > 
FH st - +s F 23S? +S 2S> > & © >> FY 
a. N UWS 
+8 ©} Wy) eo mW WF & BH Az A A & Rien fx 
= e fx mM O NY wy Oo mM HA ) 
ad wm Bb =rAWM 
. U) «ti te 2 a | rEiKQ CN co 
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Oot A MOAMODeeeeKeagejttit 2 © Db > PDP Dp BS SP tii pees 
ast \e CeZlnntnnnnnWOUWOYUD ma A BZA BA BBB BM Trermee 
ON a Hi 2 ead ree cc aL Se ee Oe FSS Owe 
@ MmMMnhi Cd SO 
Se 8 See eeeees A A A A A aA A Q mam amme 
N= il ee ee eee O ~~ Be Mm eA BM EZ MMMwy Et <O 
——S =A INS CL Con sort cont cont cont sont ¢ <= ee Tei het > hy 
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BA ECULE DISCRIMINANT ANALYSIS 


AND VALICATION FOR MODEL 


SAS PROGRAM TO 


Cm, -~ Ey am, Ea, aime, Pee ae, a 
nD ND DW OO ND OW e = 
O OS. OVO a 10. SG (Oro Lge. 
" On 9) Oa Oe) FA ) 
oa) C'S Oo Mead 2. <_) Ww 
W—) HH WW 
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o- 9 ee © 7 © eo oe 0 cE 0 © «© = RH 
OV nmwnnn WW WN WH ma Ww 
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m H Fe HH HB HH B&B & cot 6H 
N oO) () Sow xD £95 erefl tl) 
i ee ee eS ae Om Wy eo 
i) sa 4 FF FF Ww od WA YD Mmm Ay ™ 
W) fx HOH wo 
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